Introduction
Brain-Computer Interfaces (BCI) can help to set up an alternative communication channel for severely disabled persons. BCIs aim at detecting specific patterns in the user's electroencephalogram (EEG) and translate them into messages. Steady-State Visual Evoked Potentials (SSVEP) are strong and reliable features evoked by external stimuli. In this approach, available commands can be presented in the form of flickering stimuli to the user, who is asked to attend the desired stimulus. Consequently, the EEG spectrum shows a strong component at the flickering frequency and phase, which can be detected to retrieve the user's intent.
However, a major drawback of traditional systems is that the stimuli are presented at a fixed position in space and the user has to focus on them with the help of both eyes, and thus hardly realizes what happens around him/her. The presented research aims at exploring the usefulness of a monocular and head-mounted device, which enables the user to retain situational awareness.
Methods
The stimulation is performed monocular directly in front of the eye using LEDs, and both frequency and phase are used to code commands. Feature extraction is utilizing information from all recorded occipital electrodes to determine strength and phase of an evoked SSVEP. Linear Discriminant Analysis is applied for classification and cross-validation for performance evaluation.
Results
Both frequency and phase can be recovered successfully offline for monocular stimulation. This also holds during head movement and while a cue is presented to the opened second eye. Preliminary studies achieved an offline classification accuracy of > 80% in a four class BCI.
Conclusion
First results indicate that it is feasible to set up a head-mounted SSVEP BCI using monocular stimulation, so that the user is able to retain situational awareness. Furthermore the system seems to be able to cope with artifacts caused by head-movement.
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